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[bookmark: _Toc20203939][bookmark: _Toc27894624][bookmark: _Toc36191691][bookmark: _Toc45192777][bookmark: _Toc47592409][bookmark: _Toc51834490][bookmark: _Toc83303923]* * * Start of Changes * * * 
[bookmark: _Toc131158412]6.2C.2.23	Procedures for Maintaining Federated Learning ProcessesProcedures
This clause specifies how to maintain a Federation Learning process in FL execution phase, including Server NWDAF triggers reselection, addition, or removal of Client NWDAF(s), discovers new Client NWDAF(s) via NRF, and Client NWDAF(s) joins or leaves Federated Learning process operation dynamically.
In Federated Learning execution phase, Server NWDAF monitors the status changes of Client NWDAF(s), and may reselects Client NWDAF(s) based on the updated status, availability, and/or capability, etc.
NOTE 1:	Server NWDAF checks if there is a need to carry on the FL execution phase and then reselects FL members for the next iteration if needed.


Figure 6.2C.2.32-1: Procedure of Server NWDAF reselects Client NWDAF(s), Client NWDAF(s) Join or Leave Federated Learning Process Operation Dynamically in Federated Learning execution phase
The procedure for Server NWDAF reselecting Client NWDAF(s), Client NWDAF(s) joining or leaving Federated Learning process operation dynamically is as follows:
0.	Server NWDAF registers into NRF about the Federated Learning procedure with the following parameters:
-	Analytics ID.
1a.	Server NWDAF may get the updated status of current Client NWDAF(s) via NRF by using Nnrf_NFManagement service (as in clause 5.2.7.2 of TS 23.502 [3]) in the Federated Learning execution phase.
	Server NWDAF may subscribe to NRF for notifications of status changes of the current NWDAF(s) (Client NWDAFs 1…N) by invoking an Nnrf_NFManagement_NFStatusSubscribe service operation. NRF notifies the Server NWDAF the status changes of the current Client NWDAF(s) by invoking Nnrf_NFManagement_NFStatusNotify service operation(s).
	The status of a current Client NWDAF could be availability changes, capability changes (e.g. it will not support FL anymore, etc.).
1b. The current Client NWDAF(s) may inform Server NWDAF that it is leavingto leave the Federated Learning process by invoking Nnwdaf_MLModelTraining_Notify service operation with Termination Request and cause code (reason for leaving, e.g. high NF load, time availability changes).
1c.	Server NWDAF may get the information of the new Client NWDAF(s) dynamically via NRF by subscribing to the event that a new Client NWDAF registers (Nnrf_NFManagement_NFStatusSubscribe service as in clause 5.2.7.2 of TS 23.502 [3]).
1d.	NWDAF may subscribe for NF load analytics of the Client NWDAF(s).
1e.	Client NWDAF(s) may report status of FL training including accuracy of local model and Training Input Data Information (e.g. areas covered by the data set, sampling ratio, maximum/minimum of value of each dimension, etc.).
Editor's note:	It is FFS whether and what and how (i.e. using which service) Training Input Data Information is provided from the Client NWDAF to the Server NWDAF.
2.	Server NWDAF checks Client NWDAF(s) status based on the received information, and may determine whether reselection of Client NWDAF(s) for the next round(s) of Federated Learning is needed based on the received information from step 1.
NOTE 2:	Several examples of the factors that the Server NWDAF can consider to reselect the Client NWDAF(s) are updated status of Client NWDAF reported by NRF is different than the criteria were initially used for selecting the client; characteristics of local training dataset is different than global validation dataset and accuracy of the local model is lower than the accuracy of the global model; the load of the Client NWDAF (from the NF load Analytics or from the client NWDAF directly) is high; the Server NWDAF receives leave request from the Client NWDAF; the Client NWDAF reports the status of FL Training within the maximum response time.
3.	[If re-selection is needed as judged in step 2] If step 1c is not performed, Server NWDAF may discover new candidate Client NWDAF(s) via NRF by using Nnrf_NFDiscovery services as in clause 5.2.7.3 of TS 23.502 [3]. Server NWDAF reselects Client NWDAF(s) from the current Client NWDAF(s) and the new candidate Client NWDAF(s) (found in steps 1c or 3). For the new candidate Client NWDAF(s), the interaction between Server NWDAF and Client NWDAF(s) is same as the selection procedure described in clause 6.2C.2.1. The adding / deleting Client NWDAF(s) may happen at the end of each iteration.
[bookmark: _Hlk132647578][bookmark: _Hlk132647785]4.	Server NWDAF sends termination request by invoking Nnwdaf_MLModelTraining_Unsubscribe service operation or Nnwdaf_MLModelTrainingInfo_Request service operation with Correlation Termination Flag to the Client NWDAF(s), which will be removed from the Federated Learning process optionally indicating the reason, e.g. FL Client NWDAF is unselected by the FL Server NWDAF for the FL process, or the FL process is suspended, etc. And FL server may also send the updated global ML model information to the unselected FL client NWDAF with recommend operations for it to be qualified in participation of FL training in the next cycles. Client NWDAF(s) terminates operations for the Federated Learning process operations if receive termination request from the Server NWDAF and may perform further action based on the updated global ML model information to be qualified in participation of FL training in the next cycles.	Comment by Ericsson01: By Nnwdaf_MLModelTrainingInfo_Request service operation with Correlation Termination Flag or Nnwdaf_MLModelTraining_Unsubscribe request service operation,
NOTE 3:	In the case of high load, the Client NWDAF can e.g. decline new service request. In the case of low accuracy, the Client NWDAF can gather new local training data.
Editor's note:	What service will be used by Server and Client NWDAFs to terminate Federated Learning operation is FFS.

* * * Next Changes * * * 
[bookmark: _Toc131158589]7.10.3	Nnwdaf_MLModelTraining_Unsubscribe service operation
Service operation name: Nnwdaf_MLModelTraining_Unsubscribe
Description: Terminate NWDAF ML model training.
Inputs, Required: Subscription Correlation ID, cause code (e.g. FL Client NWDAF is unselected by the FL Server NWDAF for the FL process, or the FL process is suspended, etc.).
Inputs, Optional: Cause code (e.g. FL Client NWDAF is unselected by the FL Server NWDAF for the FL process, or the FL process is suspended or terminated, etc.). Final aggregated ML model information (if FL has finished) or updated aggregated ML model information (if FL is suspended)None.
Outputs, Required: Operation execution result indication.
Outputs, Optional: None.
* * * End of Changes * * * 
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